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Abstract 
Based on the data analysis of materials collected from 785 question-and-answer surveys in Guangdong ，the paper 
obtains some main characteristic of technology innovation within SMEs and regional environment and draws some 
conclusions as follow: Technology innovative capacity of those SMEs in Guangdong has gained a significant 
improvement at the same time innovation output performance such as patent level is pool ; Most of the SMEs choose 
cooperation strategy and simulated strategy as their enterprise technology innovative strategy; Supplied merchant and 
custom play an important role in innovative network, but high school、research institution and agency service 
institution have less role; To improve technology and administration level is the main innovative motivation for those 
SMEs, but lack of skilled labor force, new technology and law environment is the restricted condition of Guangdong 
innovative environment ; Most of the SMEs hold optimism attitude for Gguangdong province and think that Pearl 
river delta is their first choice for industrial investment in future. 
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1. Introduction 
Small and medium-size enterprises (SMEs)  are considered as one of the important factors to work an 
economic miracle in many countries and regions. According to established practice in the world, the 
strength of an economic power lies not only in the success of large enterprises, but also in SMEs. In 
China, SMEs have contributed a lot to the country's modernization drive.( Fan Jie, 2004) 
Innovation is about turning knowledge into economic activity. It is a process of discovery, learning, 
and application of new technologies and techniques from many sources. It is an important driver of 
economic and productivity growth, and ultimately of the improvement in living standards ( Jianmin Tang, 
2006) . Since J.A.Schumpeter firstly came up with the innovation concept in 1820S, a lot of prominence 
has been attached to the analyses related to technology innovation performance, division of innovation 
stage, characteristic of technology innovation and its function. Over the last two decades the relationship 
between innovation and geography has become an important theme for research into economic growth. 
While the link between innovation and growth have long been discussed (Nelson and Winter,1982), more 
recently the work of Porter(1990), Scott(1988), Acs(2002) has focused attention on the ways in which 
localized knowledge and technology spillovers may promote innovation. However, Studies of this sort, 
specifically in relationship between the technology innovation behavior by SMEs and the regional 
innovation environment are largely absent from the innovation literature within economic geography. 
It is now widely accepted that SMEs played a substantial role in the development of many regions both 
in China and abroad (Bresnahan & Gambardella, 2004). During the tenth Five-year Plan, China’s 
economy registered an annual growth of 9.5% on average, compared to 28% for SMEs above the 
designated size. Since the reform and open policy in the last two decades, SMEs have been the important 
part of Guangdong economy . In 2006, SMEs account for over 99% of Guangdong enterprises in total, 
producing 66% of Gross Industrial Output Value  and paying 70% of the total taxation. Besides, they 
provide over 80% of jobs in cities and towns, acting positively in reducing employment pressure.  
With increasing globalization and due to various provisions of WTO regime, SMEs will face severe 
competition from domestic and foreign firms in their traditional domestic markets and in their export 
markets. Technology is the key for developing core competency in industry. Technology innovation is 
regarded as a tool for strengthening the competitiveness of nation (Pawan Sikka,1998). SMEs are main 
force in technological innovation.  
Based on the data collected from 785 question-and-answer surveys in Guangdong ，the objective of 
this paper is to obtains some main characteristic of technology innovation within SMEs and their regional 
environment.  
2. Date source and methodology 
Our analysis is based on data gathered by questionnaires from the major manufacturing SMEs in 
Guangdong Province, Southeast China. The data were collected in a field survey of a randomly selected 
sample of manufacturing SMEs. The questionnaire was made for gathering data on the level of the firm. 
Data concerning innovation activity, firm’s innovation environment during the period of 2004-2006, as 
well as information on such characteristics as R&D activities, location, age of firm, ownership type and 
industrial branch affiliation, were included in the questionnaire. In this survey, the multiple informants 
approach is adopted to increase reliability and validity, Personal interviews were held with senior 
managers of about 30 firms included in this study. The persons involved are the president/CEO, the R&D 
manager, the manufacturing manager, the financial manager and marketing manager.  
The innovation survey covered 16 cities in Guangdong including Guangzhou, Shenzhen, Zhuhai, 
Foshan, Huizhou, Zhongshan, Dongguan, Jiangmen, Yunfu, Zhaoqing, Heyuang, Yangjiang, Jieyang, 
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Zhanjiang, Shantou and Meizhou. The scene is set at the major industrial firms in Guangdong for two 
reasons. First, the capacity and achievements in  technological innovation and economic development  in 
Guangdong is much stronger than other regions in China. Second, the Guangdong National Natural 
Science Foundation rendered support to the study. 
The survey received responses from 1300 enterprises, 785 were usable yielding a response rate of 60%. 
To reduce response burden on small businesses, only firms with yearly revenue and the gross asset below 
50,000,000 yuan are considered in the sample selection. The sample distributions by industry sector are 
involves 12 branches of industry. They are: Electronic machine manufacturing(21.8%), Textile, clothing 
and leather(20.0%), hardware(13.5%), Construction materials(12.5%), and Plastics, rubber, artificial 
materials(7.3%). 
3. Study region 
Guangdong province, the southeast coastal area of China, has achieved great success since China was 
opened up to the outside world. And it is one of China’s most fascinating regions in terms of its economic 
modes and SME development. In 2006(when the data collection took place), some 93 million people, 
constituting about 7.1% of the population of China, resided in this region , which extends for about 17.98 
million km2 and accounts for 1.9% of the total land area of China.  
Guangdong province is divided into four sub-regions: (1) the Pearl River Delta, Which includes 9 
middle-south cities as Guangzhou, Zhongshan, Dongguan, Jiangmen, Shenzhen, Foshan, Zhuhai, 
Huizhou and Zhaoqing ; (2) the eastern district, which includes 4 east cities as Shantou, Chaozhou, 
Jieyang and Shanwei ; (3) the western district including 3 west cities as Zhanjiang, Maoming and 
Yangjiang ; (4) the northern mountain district including 5 north cities as Shaoguan, Heyuan, Qingyuan, 
Meizhou and Yunfu. Although Guangdong is developed region in China, Its economy presents 
remarkable spatial difference, the development level of the Pearl River Delta is the highest, the eastern 
and western district is the next, the northern part is the weakest.  
4. Empirical analysis 
4.1. Technological innovation behavior 
 Technological innovative capacity of the SMEs has gained a significant improvement in recent years 
Technology innovation activities include the innovation in the product and the technique. Product 
innovation refers to change radically in the fact of the performance and the material constitution. 
Technique innovation refers to promote the production’s quality and decrease the cost through refining 
the technique. The survey showed that in the past three years, 85% of the total sample enterprises have 
R&D expenditure, 76% have promoted the new product to the market; 80% have refined the technique 
process, 70% is using the equipment that made out after the 1990s. In the contrast, only 22% of the SMEs 
have innovation expenditure and the extremely few enterprises have the independent innovational product, 
the majority of the SMEs were using the equipment which only had the 1970s-1980s's technical level in 
2000(Zhang Bingshen, 2000). This indicated, in the recent years, the technological innovation Capacity of 
the SMEs in Guangdong Province had much promoted 
 Technology Innovation Input 
An innovation input is an innovation activity that is linked to offering new or significantly improved 
products or to introducing new or significantly improved production processes. The main innovation 
input indicators are R&D expenditure and R&D personnel. Numerous studies have shown that R&D 
expenditures constitute on the most influential variable in a firm’s ability to innovate (Dosi,1988;Freeman 
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and Soete, 1997). Investment in R&D enables firms to hold a competitive edge over their competitors, at 
least during the first stage of the innovation diffusion process. 
R&D expenditure is usually measured by the proportion of R&D expenditure to the total sales revenue. 
If the proportion is below 1%, the enterprise will be defeated; Achieved 3%, the enterprise may run; 
Achieved 5%, they can competitive; If Reached 8%, they can develop well. The survey showed that 85% 
of the total sample enterprise has R&D expenditure in 2005, in which 49% with the level above 3%. On 
the contrary, that of the technical enterprises is 50% in Zhejiang Province(Lu Lijun, 2003). 41.2% of the 
sample enterprise is below 3%, in which 15.3% is even lower than 1%, only 12.9% surpass 10%. When 
come to the R&D personnel, we used percentage of R&D employees of the total work force as a measure 
of technology Innovation Input. We founded that the sample enterprises pay more attention to induce and 
cultivate its personal resource. 62% of the sample enterprise can introduce the new technology at the 
same time to introduce the R&D employees. 
 Technology Innovation Output 
The number of approved patent is the direct external performance of the innovation output. Usually 
innovation achievement was also showed by the proportion of the new product revenue or the product 
made out by new technique to the enterprise’s sales revenue. Our survey showed that nearly 60% of the 
sample enterprise, whose new technique revenue to the enterprise’s sales revenue is lower than 25% In 
2005. And a half of enterprise its new product occupied the sales volume insufficient is lower than 25% 
(Table 1). Specially, only 35% of the sample enterprises have obtained patent, which on an average with 
only 3.7 pieces of patents in per enterprises, only 13% of the investigated SME have more than 10 pieces 
of patent. 
Table 1: Output of technology innovation of the investigated SMEs in 2005 
The proportion of the new product sale 
revenue to the whole sale revenue(%) 
 enterprise（%） The proportion of the product made 
out by new technique to the whole sale 
revenue （%） 
enterprise（%） 
Lower than 10% 28.95 Lwer than10% 36.25 
10%-24% 18.42 10%-24% 22.50 
25%-49% 26.32 25%-49% 17.50 
50%-74% 14.47 50%-74% 13.75 
More than 75% 11.84 More than 75% 10.00 
 
 Technology innovation strategy 
The technology innovation strategy is of great importance to enterprise because choosing appropriate 
innovation strategy is good for improving technology innovation capacity of SME. The result of the 
survey showed that Most of the SME choose cooperation strategy and simulated strategy as their main 
technology innovation strategy. 50% of the sample enterprises choose the cooperation strategy. 
Technology innovation of SMEs have closer ties to regional innovation milieu and depend on external 
innovation resources obviously because of their own relatively small size and limited resource. Then 46% 
choose simulated strategy. 43% chose the independent innovation strategy, others chose the re-innovation 
strategy and the introducing strategy. But only 19% of sample enterprises choose the leading strategy, 
because of to be leader need some strength, the sensitive to the market and the fast reaction.  
 Regional difference of technology innovation 
It has distinct region difference on technology innovation. SME’s technology innovation capacity is 
reduced from the Pearl River Delta to the eastern and western district. The investigation result shows that 
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the Pearl River Delta is the most important technological innovation center of Guangdong province. 
During 2004-2006, 39% approved patent and 84% new products are attributed to SME in Pearl River 
Delta. 
4.2. Technology innovation cooperation  
 Innovation cooperation motivation 
Generally, we find that R&D cooperation is a quite widespread phenomenon. When comes to the 
motivation of cooperation, Our investigation showed that promoting technology and management level is 
the most important aim for SME choosing external technology cooperation, account for 64.66%, and 
57.14% with the goal to reduce production cost; 51.88% with the goal to develop market, 49.62% for 
enhancing its techniques. 42.86% for establishing the long-term cooperation, Only 24.81% for capital. 
Although lack of capital is one of the main problems SME facing today, that the main motive of the 
outside cooperation is to get advanced techniques and management, in Guangdong Province, especially in 
Pearl River Delta , rather than to get capital. 
 Innovation information source 
Custom and domestic supplied merchant pay more and more important role in acquiring technology 
innovation information for SME. During 2004-2006, 58% of the sample enterprise obtained the 
innovation information through the custom, 40% through the domestic supplied merchant, 33% through 
the technology market, 29% through the parent company, subsidiary company and some one they 
cooperated with. Only 13%, 5% and 4% respectively is through research institution, public administration 
department and university. 
 Innovation cooperation partner 
The investigation indicated 56% of the manufacturing enterprises in our sample have close cooperative 
relationships with their customers, nearly 40% maintain cooperation with their manufacturing suppliers, 
35% with agency and 30% with the parent company, subsidiary company, cooperated company and other 
companies. Customers have the highest share because these customers act as pilot users of their new 
products. About 40% of enterprises which maintain cooperative relationships with suppliers stated that 
some SME act as pilot users for their supplier’s innovation .   
Looking at the loose-contacted partner, This survey showed that 20% of the sample SME have loose 
cooperative relationships with the agency (with the services of giving management consultation, market 
survey), and 17% cooperation with the technology service (giving consultant, providing service on IT and 
so on).  
Obviously, custom and merchant, who supply the original material or sale the product for SME, play 
an important role in the technology innovation activities. So it is custom and supplied merchant rather the 
technical service organization, the agency are the close contacting partner to SME.  
46% of the sample enterprises were satisfied with their domestic supplier. 29% choose the overseas 
supplier as their satisfied copartner, but also 21% and 20% chose custom, parent company, the subsidiary 
company, and other cooperation company. At the same time, the top 4 dissatisfied partner is scientific 
research institution (16.54%), university (11.28%), technology market (10.53%) and agency (10.53%) . 
The investigation showed that 41% of the sample SME chosen enterprises located in Guangdong as 
their innovation partners. In addition, 29% of the sample SME cooperated with the overseas enterprise 
because there are so many FDI manufacture enterprises in Guangdong Province. 26% owned its partner in 
other areas of China except Guangdong. And at least 4% investigated SME have close cooperative 
relationships with enterprises of Hong Kong, Macao and Taiwan . 
4.3. Regional innovation environment  
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After 30 years of reform and opening-up, Guangdong economy has entered a new stage of 
development. Facing the trend of globalization and drastic scientific changes, SME in Guangdong are still 
weak in technological innovation compared to developed country. Internally, they suffer from a lack of 
experts, insufficient innovation input and unsatisfactory management; externally, they are trouble by a 
short of policy incentives, and inefficient public technique service system. So building up and improving 
regional innovation environment is very important. 
 Spatial discrepancy of regional innovation capacity 
Approved patents are the most commonly used indicator of regional technology innovation in the 
literature. According to the data from the science and technology input statistics bulletin of Guangdong in 
2005, discrepancy in spatial distribution of approved patents was analyzed using ArcView, a GIS 
software package from ESRI. The results were shown in Fig.10. The quantity of approved patents in 
Guangdong Province can be divided into 4 ranks: Shenzhen, Foshan, Guangzhou are in the first rank; 
Dongguan, Shantou, Zhongshan are in the second rank; Jiangmen, Zhuhai, Chaozhou, Huizhou, 
Yangjiang are in the third rank; the Others are belong to the fourth rank. 
In general, Fig.1 showed that approved patent counts in Pearl River Delta were much greater than that 
in the east, the west and the north. Because of the rapid industry development and diversified industry 
structure, the Pearl River Delta is more developed than other areas. At the same time,  there are more 
research institutes and universities in Pearl River Delta, with stronger research teams and greater R&D 
expenditures than that in other districts. (see Fig.2). As a result, regional technology innovation capacity 
was reduced from the core of Pearl River Delta to the eastern, the western and northern area.  
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 Main barriers of regional innovation environment in Guangdong  
To some extent, SME’s technological innovation capacity lies in regional development level for 
example region policy, legal system, capital and labor force. The investigation and interview indicated 
that the main hindrance of the innovation activities in Guangdong Province is short of high quality labor. 
Although 40% of the sample SMEs owned staff having overseas-working experience, most of them are 
working in FDI enterprises or high-tech firm. In generally, the quality of the employee in manufacturing 
industry SMEs is low, 53% of the SME employees were just graduated form junior middle school or 
below. That will be no good to industry structure upgrading and innovation capacity promoting. 49.62% 
of the sample SMEs figured out that Guangdong are lack of new technique compared with the overseas 
and Yangtse Delta. In addition, 34.59% enterprises thought that legal environment in Guangdong is bad, 
lacking the effective protection for the innovation achievement.   
 Regional innovation environment’s anticipation  
Although there are some hindrance factors to the innovation environment in Guangdong Province, 
most of the enterprises hold the optimistic attitude and think that Pearl River Delta is still their first choice 
for investment in future. When were asked of “where you prefer to invest your new project”, 76.69% of 
Sample SMEs say they will invest in Guangdong , amid of this, nearly 50% choose the Pearl River Delta, 
Fig. 1  Spatial distribution of approved patents  
in cities of Guangdong 2005 
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Fig.2 Spatial distribution of the R&D expenditures accounts for the GDP 
proportion in cities  
of Guangdong 2005 
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only 24.06% chose Shanghai, Jiangsu Province, Zhejiang Province or the other areas in China. That is to 
say, Guangdong Province, particularly, the Pearl River Delta area still be attracted to enterprises. Because 
the majority of the SMEs have already established relative stable outside contact in Guangdong Province, 
specially, in the Pearl River delta. To some extent, when the region innovation network is set up, it has 
inertia and the SMEs certainly will relay on the existent network. 
5.  conclusion 
Technology innovative ability of those SMEs in Guangdong has gained a significant improvement at 
the same time innovation output performance such as patent level is pool ; Most of the SMEs choose 
cooperation strategy and simulated strategy as their enterprise technology innovative strategy;  Supplied 
merchant and custom play an important role in innovative network, but high school, research institution 
and agency service institution have less role; To improve technology and administration level is the main 
innovative motivation for those SMEs, but lack of skilled work force, new technology and law 
environment is the restricted condition of Guangdong innovative environment ; Most of the SMEs hold 
optimism attitude for Gguangdong province and think that Pearl river delta is their first choice for 
industrial investment in future; SME technology innovation output and regional economy development 
level has the positive correlativity in quantity; The region which possess promising and dynamic SMEs 
are also an area with a higher lever of regional economic development. 
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